Preparation of 1b
2-(4-methylbenzoyl) benzoic acid (2 g, 8.8 mmol) was dissolved in 30 mL ethyl acetate in one autoclave. To the mixture added 1 mL acetic acid and 0.5 g 10% Pd/C, then exhausted air by H 2 and heated at 50 o C in 3 atm H 2 for 12 h. The mixture was then cooled to r.t.. Filtrated and washed by water then extracted by ethyl acetate. The solvent was evaporated, and the crude residue was purified by column chromatography (petroleum ether/EtOAc = 5/1), which afforded 2-(4-methylbenzyl) benzoic acid (1b) 1.76 g as a white solid (yield = 94% 
Preparation of 1c
2-(4-chlorobenzoyl) benzoic acid (1.6 g, 6 mmol) was added to 80 ml ammonia (28% aq), followed by CuSO 4 ·5H 2 O (0.6 g, 2.4 mmol) and Zn (4.7 g, 72 mmol). The mixture was refluxed 48 h and added 15 mL ammonia (28% aq) per 6 h. After that the mixture was cooled to r.t. and filtrated. The filtrate was adjusted to pH = 1 with concentrated hydrochloric acid and extracted by ethyl acetate. Then solvent was evaporated and the crude residue was purified by column chromatography (petroleum ether/EtOAc = 5/1) to afford 2-(4-chlorobenzyl) benzoic acid (1c) 1.41 g as a white solid (yield = 95% 
Preparation of 1d
A flask with magnetic stir bar was charged with Mg (306 mg, 12.6 mmol) and I 2 (40 mg, 0.3 mmol), then added a solution of 1-bromo-4-methoxybenzene in THF (2 mmol in 12 mL THF), the mixture was heated at 60 o C and added another 1-bromo-4-methoxybenzene solution (10 mmol in 10 mL THF) by dropwise. The flask was stirred at 60 o C for 1 h.
After completion of the reaction, the mixture was added to a solution of o-phthalic anhydride (1.48g, 10mmol) in THF (5 mL) at 0 o C by dropwise and stirred at r.t. for 2 h. After completion of the reaction, 20 mL 1 M HCl was added to the flask at 0 o C and extracted by ethyl acetate. Then solvent was evaporated and the crude residue was purified by column chromatography (petroleum ether/EtOAc = 2/1) to afford 2-(4-methoxybenzoyl) benzoic acid 1.42 g as a white solid (yield = 60%). Then 2-(4-methoxybenzoyl) benzoic acid (1.5 g, 6.25 mmol) was added to 80 ml ammonia (28% aq), followed by CuSO 4 ·5H 2 O (0.6 g, 2.51 mmol) and Zn (4.9 g, 75.12 mmol). The mixture was refluxed 48 h and added 16 mL ammonia (28% aq) per 6 h. After that the mixture was cooled to r.t. and filtrated. The filtrate was adjusted to pH = 1 with concentrated hydrochloric acid and extracted by ethyl acetate. Then solvent was evaporated and the crude residue was purified by column chromatography (petroleum ether/EtOAc = 5/1) to afford 2-(4-methoxybenzyl) benzoic acid (1d) 1.30 g as a white solid (yield = 92% 
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Preparation of 1e, 1f
A flask (10 mL) with magnetic stir bar was charged with s1 (1.2 equiv.), s2 (1 equiv.), Pd(OAc) 2 (0.1 equiv.), acetohydrazide (0.2 equiv.), AgOAc (2 equiv.), AcOH (5 mL) and H 2 O (5 mL). The flask was allowed to stir at r.t. for 20 minutes, and then heated to 110 °C for 24 hours. After completion of the reaction, the mixture was cooled to r.t., filtered and concentrated in vacuum. The crude reaction mixture was purified by silica gel column chromatography to afford the corresponding aldehyde s3. 
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Competitive experiment.
TCT (1.6 mmol) was dissolved in a solution of 1a (1 mmol) in dichloromethane (5 mL) at room temperature, and then pyridine (1. 
Crystal data of 3a
Crystal structure determination of 3a
A single crystal of 3a was selected for single crystal X-ray analysis from the reaction products. Data collection for the compound was performed on a Super Nova CCD-based diffractometer (Mo Kα radiation, graphite monochromator, λ = 1.54184 Å) at 293(2) K. Lorentz factor, polarization, air absorption and absorption were used for date collection because of variations in the path length through the detector face plate. Absorption correction based on the Multi-scan method was also applied. 3 The structure of 3a and the data refined were solved using SHELXS-97 and refined by the full-matrix least-square technique with atomic coordinates. 4 The space group of the compound 3a was determined to be P2 1 /c based on systematic absence. Data collection for 3a is summarized in Table S1 and some selected bond distances (Å) and bond angles (°) are shown in Table S2 . Fractional atomic coordinates and equivalent isotropic displacement parameters (×10 3 Å 2 ) of 3a are shown in Table S3 . 
